Background: Herbal medicines formulated as oils were believed to possess more powerful effects than their original plants in Iranian Traditional Medicine (ITM). One of the popular oils suggested for treatment of various indications was ginger oil. In the present study, to suggest a more convenient method of oil preparation (compared to the traditional method), ginger oil has been prepared according to both the traditional and conventional maceration methods and the volatile oil constituents have been compared. Material and Methods: Ginger oil was obtained in sesame oil according to both the traditional way and the conventional (maceration) methods. The volatile oil of dried ginger and both oils were obtained by hydro-distillation and analyzed by gas chromatography/mass spectroscopy. Results: Fifty five, fifty nine and fifty one components consisting 94 %, 94 % and 98 % of the total compounds were identified in the volatile oil of ginger, traditional and conventional oils, respectively.
Introduction
Oils are old forms of medication used in Iranian Traditional Medicine (ITM) and they are believed to have presented more powerful effects than their original plants (Aghili Khorasani, 1999) . Oils have been suggested as the most useful and suitable formulations for treatment of brain, nerve, uterus and stomach diseases; while topical application of medicines has been suggested to be more beneficial in the nervous organs compared to oral administration due to the changes in drugs during digestion. Oils have been proved to be effective as pain relievers and temperament (called 'Mizaj" in ITM) modulators (Gharshi, 2008) .
Ginger, Zingiber officinale (Zingiberaceae), is distributed worldwide (Mangprayool et al., 2013) . It has an aromatic and pungent odor and is extensively used as spice in foods and drinks (Mangprayool et al., 2013; Razi, 1987) . It has been employed as a traditional medicine around the world (Mangprayool et al., 2013) .
Ginger has been used as carminative, laxative (Aghili Khorasani, 2008; Moamen Tonekaboni, 2007; Ibn sina, 2005), painkilling agents (Aghili Khorasani, 2008; Moamen Tonekaboni, 2007) and uterine pain reliever after labor in ITM (Chashti, 2004) . It is also a liver and stomach tonic and is believed to clean phlegm ("Balgham") and black bile ("Sauda") gently (Aghili Khorasani 2008; Ansari shirazi, 1992; Ghasani, 2008) .
In regard to recent studies, ginger has been used for the treatment of gastrointestinal disorders including indigestion, diarrhea (Mangprayool et al., 2013) , dyspepsia Heidari et al., 2000; Heidari et al., 1997; Podlogar and Verspohl, 2012), and nausea related to pregnancy, surgery or chemotherapy (Fleming, 2002; Mangprayool et al., 2013) . It has also been used as carminative (Fleming, 2002) , antioxidant (Fleming, . It has reduced hypertension, nocturnal cough and dyspnea in asthmatic patients (Mangprayool et al., 2013 ) and has exhibited hepatoprotective activity (Liu et al., 2013) .
In ITM, topical use of ginger oil has been reported to be useful for joint pain, joint stiffness (Chashti, 2007) , lumbar and pelvic pain (Noorbakhsh; and spasms (Noorani, 2008) . It has also been said to possess antinociceptive properties and ginger poultice was suggested as a brain, stomach and uterus tonic and a painkiller (Moamen Tonekaboni, 2007) ..
Researches have shown that topical use of ginger essential oil is useful for joint pain (Sritoomma et al., 2014; Yip and Tam, 2008) ; also the anti-inflammatory, antioxidant and antinociceptive properties of ginger oil have been demonstrated (Jeena et al., 2013) . Regarding the long time usage of ginger oil in ITM as antinociceptive and antispasmodic agents as well as the recent reports about the anti-inflammatory, antioxidant, antinociceptive and antispasmodic activities of ginger oil, we decided to prepare the oil both through the ITM manuscripts and the conventional maceration methods. The volatile oils derived from both oils were further compared for possible differences/similarities.
Materials and Methods Plant material
Dried Zingiber officinale Roscoe rhizomes were provided from the local market (Aug 2014) and the scientific identity was confirmed by botanists at Traditional Medicine and Materia Medica Research Center (TMRC), Shahid Beheshti University of Medical Sciences, Tehran, Iran. A sample was kept for future reference (No 336 (HMS)).
Preparation of ginger oil
Traditional method (Ibn Abi Nasr, 1940)
Ginger rhizomes (100 g) were crushed and macerated in water (1000 mL) overnight. The mixture was heated until the volume reached half the initial. Then the mixture was filtered and sesame oil (500 mL) was added to the filtrate and the whole mixture was placed in a tin plated copper pot and heated gently until all water was evaporated. The oil was further filtered and centrifuged. The final transparent yellowish oil was kept in a refrigerator till the time of essential oil extraction.
Conventional method
Crushed ginger rhizomes (100 g) were macerated in sesame oil (1:5) with continuous shaking for 7 days. The mixture was filtered and centrifuged afterwards. The final transparent yellowish oil was kept in a refrigerator.
Essential oil extraction
The volatile oil of the dried ginger (50 g) (yield 1.9 %) and the oils obtained by the traditional and conventional methods (200 mL each) were obtained by hydrodistillation using a Clevenger type apparatus.
GC/MS analysis
The constituents of the above volatile oils were identified by gas chromatography followed by mass spectrometry that is a solvent-free, efficient and rapid method to determine the volatile compounds (Yu et al., 2007) . The analysis was performed on an Agilent 5973 mass selective detector coupled with an Agilent 6890 gas chromatograph, equipped with a BPX5 capillary column SGE Analytical Science, Australia (30 m × 0.25 mm; film thickness 0.25 μm). The oven temperature was programmed 50-300 °C. The initial increasing rate was 3 °C per min.
After reaching 240 °C, the rate increased to 15 °C per min up to 300 °C. Helium was used as the carrier gas at a flow rate of 0.5 mL/min. Injector temperatures was 290 °C. The MS operating parameters were: ionization voltage, 70 eV; ion source temperature, 220 °C; mass range, 40-500. The MSD ChemStation was used as the operating software. Retention indices were calculated by using retention times of n-alkanes (C 8 -C 24 ) that were injected after the oil at the same conditions. Components of the oil were identified by comparison of their retention indices (RI) with those reported in the literature and also by computer matching with Wiley library. The fragmentation patterns of the mass spectra were also compared with those reported in the literature (Adams, 2001; McLafferty and Stauffer, 1989) .
Results
The composition of the volatile oils of ginger, traditional ginger oil and the conventional ginger oil with the retention times, retention indices and the percentage shares are presented in tables 1, respectively. More than 94 % of the components of ginger essential oil (55 compounds) have been identified. The most abundant compounds included α-zingiberene (15.20 %), β-phellandrene (13.51 %), camphene (7.69 %), E-E-α-farnesen (7.04 %), β-sesquiphellandrene (6.96 %) and ar-curcumene (5.60 %), which presented about 56 % of the essential oil compounds. α-Zingiberene (30.06 %), β-sesquiphellandrene (10.71 %), E-E-α-farnesene (9.75), β-bisabolene (6.53 %), ɣ-curcumene (5.90 %) and ar-curcumene (5.18 %) were the most dominant compounds in the essential oil of traditional ginger oil which included about 68 % of the oil. Around 94 % of the essential oil constituents were identified (59 compounds).
As for the essential oil of the conventional oil, about 98 % of the compounds have been authenticated (51 compounds) with α-zingiberene (29.35 %), β-sesquiphellanderen (9.60 %), E-E-α-farnesen (9.26 %), β-phellandrene (8.87 %), β-bisabolene (5.83 %), ɣ-curcumene (5.62 %) and ar-curcumene (5.33 %) as the most abundant compounds which comprised about 74 % of the essential oil. The most abundant compounds of each of the three essential oils are presented in table 2. The compounds which consisted more than 5 % of total volatile oil were considered as the most dominant constituents. 
Discussion
There are previous studies about the anti-inflammatory effects of Zingiber officinale volatile oil and some of its constituents. Jeena et al. have analyzed ginger essential oil to find α-zingiberene, ar-curcumene and α-sesquiphellandrene as the most dominant components. They have evaluated the effects of the oil in a carrageenan, dextran and formalin model for inducing chronic inflammation. The results demonstrated significant reduction in acute inflammation (Jeena et al., 2013 . Ginger essential oil (rich in ar-curcumene) has also shown anti-inflammatory properties through affecting leukocyte migration both in vitro and in vivo (de Melo et al., 2011). The volatile oil of Zingiber officinale with zingiberene, ar-curcumene, β-bisabolene and α-sesquiphellandrene as the major components, has shown to be effective in decreasing severity and extent of inflammation in a rat model of colitis (Rashidian et al., 2014) . In another study, evaluating the volatile oil of ginger (with zingiberene as the dominant composition) in vitro and in vivo has suggested the impact of the oil in cell-mediated immune response and nonspecific proliferation of T-cell which might play a role in inflammatory conditions (Zhou et al., 2006) .
Conclusions
The anti-inflammatory properties of ginger volatile oil and some of its constituents like zingiberene (Jeena et As it is shown in table 2, except for β-phellandrene, other dominant components of the volatile oil of both traditional and conventional oils almost have similar amounts. The conventional method of oil preparation is more convenient than the traditional method which needs special cupper made pot that need to be tin plated prior to use and the conventional maceration method seems more convenient compared to the multi-step traditional method of oil preparation. It could be concluded that instead of following the traditional method of ginger oil preparation, it is possible and more convenient to prepare ginger oil according to the conventional method so that it could be used in the numerous indications suggested in ITM.
As observed in the present study, the amount of zingiberene in both traditional and conventional ginger oil was approximately two times compared to ginger essential oil; while the amount of sesquiphellandrene in both traditional and conventional ginger oil was nearly one and a half times in comparison with ginger essential oil. On the other hand, unlike traditional and conventional oils, ginger essential oil didn't seem to possess curcumene and β-bisabolene. Regarding that zingiberene, sesquiphellandrene, curcumene and β-bisabolene are important anti-inflammatory agents, it could be suggested that the traditional and conventional ginger oils possess more anti-inflammatory effects than ginger essential oil and it could be used instead of ginger essential oil as anti-inflammation agents.
